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(54) Receiver for heating/cooling apparatus 



(57) A control system for a central heating system 
has a control for a boiler and pump comprising a pro- 
grammer (2) in communication with a receiver (4). The 
receiver (4) is in wireless communication with at least 
one room or programmable thermostat (6) which func- 
tions as at transmitter. For integrity of communication it 
is required that the receiver (4) only act on command 
messages (30) transmitted by an identified transmitter 
(6). Each transmitter is identified by a twelve bit code 
(36) which is incorporated in each command message 
it transmits. On installation of the system the receiver 
(4) is set into learn mode. On power up the transmitter 
(6) transmits a single learn bit (39) in its command mes- 
sage (30). If the receiver (4), whilst in the learn mode, 
receives a command message (30) with a set learn bit 
(39) and also receives the same identification code (36) 
at least twice, the receiver (4) puts that identification 
code in memory. In normal use, the receiver (4) only re- 
sponds to command messages incorporating identifica- 
tion codes which correspond to those stored in its mem- 
ory. 
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Description 

The present invention relates to a method of con- 
trolling a receiver arranged to operate a heating or cool- 
ing apparatus, and to such a receiver. 

In a traditional central heating system, for example, 
a programmer or controller for operating the boiler is 
hard wired to thermostats and other control means such 
that the operation of the boiler can take into account am- 
bient conditions. However, the need for hard wiring 
makes the system difficult and expensive to install. It al- 
so makes subsequent repositioning of thermostats, for 
example, difficult. It has been proposed to use radio fre- 
quency transmission links in such circumstances, but it 
is necessary to ensure the integrity of communication. 
In this respect, in a domestic environment, for example, 
it may be required to communicate a central heating pro- 
grammer with more than one sensor device, such as a 
thermostat. In addition, the premises may include home 
entertainment systems, for example, also operating at 
radio frequencies, and having remote control devices. 
It is also important to ensure that operation of a heating 
system in one location cannot affect a heating or other 
system in an adjacent location. The situation might be- 
come most acute, for example, in a block of flats. 

The present invention seeks to provide a method of 
controlling a receiver arranged to operate a heating or 
cooling apparatus which provides good integrity of com- 
munication. 

According to a first aspect of the present invention 
there is provided a method of receiving and validating 
data from one or more transmitters, the method com- 
prising the steps of storing in a receiver one or a number 
of unique identification codes, and causing the receiver 
to respond to a received data transmission only if that 
received data transmission incorporates a data code 
which corresponds to the or one of the stored identifica- 
tion codes. 

In an embodiment, the or each identification code 
stored by said receiver has been transmitted to said re- 
ceiver by the corresponding transmitter during initialisa- 
tion. 

The invention also extends to a receiver arranged 
to receive and validate data from a number of transmit- 
ters by a method as defined above. 

According to a further aspect of the present inven- 
tion there is provided a method of controlling a receiver 
arranged to operate a heating or cooling apparatus, 
wherein at least one transmitter is arranged to be in wire- 
less communication with said receiver, the method com- 
prising the step of causing the transmitter to transmit 
command data to said receiver to control its operation, 
and wherein the method further comprises the steps of 
transmitting the command data in individual encoded 
command messages, each said command message in- 
cluding an identification of the associated transmitter, 
and causing the receiver to respond to a command mes- 
sage only if it recognises the transmitter identification. 



Preferably, the receiver has stored in memory the 
identification of the or each transmitter from which it may 
receive command messages, and recognises the re- 
ceived transmitter identification if it is the same as an 
5 identification stored in its memory. 

Ensuring that a receiver only responds to command 
messages from selected and identified transmitters en- 
sures that the receiver does not respond to stray trans- 
missions or transmissions from adjoining premises, for 
example, and thereby ensures the integrity of the com- 
munication. 

In a preferred embodiment, the transmitter identifi- 
cation comprises an identification code incorporated 
within the command message. The or part of the iden- 
tification code may comprises a random code fixed in 
the transmitter on manufacture. In this respect, the ran- 
dom code may be stored in the transmitter in any per- 
manent memory device, or it may be fixed in a hardware 
configuration. For example, a twelve bit pattern may be 
set for each transmitter at the point of manufacture. This 
gives 4096 combinations. 

To increase the combinations of the identification 
code further, the identification code may also comprise 
a product type code, for example, identifying the trans- 
mitter as a room thermostat, a tank thermostat, a tem- 
perature sensor, or a remote control unit. Thus, the iden- 
tification code stored by the receiver may be a code 
comprising both the product type code and the random 
code. 

To avoid complications on installation, the identifi- 
cation code stored in the receiver memory has prefera- 
bly been learnt from the transmitter itself during an ini- 
tialisation phase. 

In a preferred embodiment, each command mes- 
sage comprises an individual encoded command mes- 
sage comprising command data. Any encoded com- 
mand message transmitted also comprises the identifi- 
cation code of the transmitter In a preferred embodi- 
ment, the transmitter identification code includes a ran- 
dom code hard wired during manufacture. Preferably, 
the random code comprises at least twelve bits thereby 
providing 4096 combinations. In a preferred embodi- 
ment, the identification code also comprises a product 
type code. 

Preferably, the receiver is provided with switching 
means enabling its placement in the learning mode. Ac- 
cordingly, storing of a received identification code in 
memory is only possible when the receiver has been 
placed in the learning mode, and a command message 
received includes a learn code. 

In a preferred embodiment, each transmitter is ar- 
ranged to set and transmit a learn code for a short time 
after power up. For example, each transmitter may be 
arranged to transmit a package of three identical indi- 
vidual command messages in succession each includ- 
ing a learn code. Thereafter, the transmitter unsets the 
learn code so that it does not occur in subsequent trans- 
missions. 
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The present invention also extends to a method of 
programming a receiver to respond only to one or more 
selected transmitters, wherein each transmitter has an 
identification code, and the receiver is arranged to re- 
spond to transmissions from a transmitter only if it rec- 
ognises the identification code of that transmitter, 
wherein the method comprises the steps of causing a 
selected transmitter to transmit its identification code, 
and putting the receiver in a learning mode in which the 
received identification code is stored in memory. 

In one embodiment, the receiver is put in the learn- 
ing mode by receipt of a command message comprising 
a learn code. On receipt of the learn code the receiver 
stores any associated identification code in memory. 

In a preferred embodiment, each command mes- 
sage comprises an individual encoded command mes- 
sage comprising command data. Any encoded com- 
mand message transmitted also comprises the identifi- 
cation code of the transmitter. In a preferred embodi- 
ment, the transmitter identification code includes a ran- 
dom code fixed in the transmitter during manufacture. 
Preferably, the random code comprises at least twelve 
bits thereby providing 4096 combinations. In a preferred 
embodiment, the identification code also comprises a 
product type code. 

Preferably, the receiver is provided with switching 
means enabling its placement in the learning mode. Ac- 
cordingly, storing of a received identification code in 
memory is only possible when the receiver has been 
placed in the learning mode, and a command message 
received includes a learn code. 

In a preferred embodiment, the or each transmitter 
is arranged to set and transmit a learn code for a short 
time after power up. For example, each transmitter may 
be arranged to transmit a package of three identical in- 
dividual command messages in succession each in- 
cluding a learn code. Thereafter, the transmitter unsets 
the learn code so that it does not occur in subsequent 
transmissions. 

According to a further aspect of the present inven- 
tion there is provided a method of controlling a receiver 
arranged to operate a heating or cooling apparatus, 
wherein at least one transmitter is arranged to be in wire- 
less communication with said receiver, the method com- 
prising the step of causing the transmitter to transmit 
command data to said receiver to control its operation, 
and wherein the method further comprises the steps of 
transmitting the command data in individual encoded 
command messages, and periodically repeating com- 
mand messages. 

By periodically repeating the command messages 
the chance that the receiver has received and interpret- 
ed the command data is enhanced. Furthermore, the 
repetition can be used to confirm to the receiver its op- 
erational status. 

In one embodiment, for example, each individual 
command message is repeated a number of times, for 
example three times. Thus, when command data is to 



be transmitted to the receiver, three identical command 
messages are transmitted in succession. This greatly 
increases the chances that the receiver will receive, and 
therefore be able to act upon, the command message. 

s Additionally and/or alternatively, the transmitter is 
arranged to send a command message, or a package 
of command messages, at intervals, for example once 
every five or six minutes. These intervals may be sub- 
stantially regular or may be randomised. By sending 

10 command messages at intervals the receiver is regular- 
ly informed of the appropriate operational status. In an 
embodiment, the package of command messages may 
comprise a succession of individual command messag- 
es, preferably each command message of the package 

'5 being the same. Thus, one package may comprise an 
individual command message repeated three times. 

In a preferred embodiment, the receiver is arranged 
to generate an alarm if no command message is re- 
ceived within a predetermined period. For example, 

20 where command messages are to be transmitted every 
five minutes, the receiver may be arranged to provide 
an alarm if a new command message is not received 
within five or six minutes of the last received command 
message. Thus, there is an immediate indication if there 

25 has been a breakdown in communication between the 
transmitter and the receiver. 

Preferably, each individual encoded command 
message includes command bits, to effect the operation 
of the receiver, packaged in the command message with 

30 protocol and check bits. The receiver is arranged to re- 
spond to, and act upon a command message only if the 
protocol and check bits are found by the receiver to be 
correct. 

In a preferred embodiment, each said command 
35 message includes an identification of the associated 
transmitter, and causes the receiver to respond to a 
command message only if it recognises the transmitter 
identification. 

Preferably, the receiver has stored in memory the 
40 identification of the or each transmitter from which it may 
receive command messages, and recognises the re- 
ceived transmitter identification if it is the same as an 
identification stored in its memory. 

Ensuring that a receiver only responds to command 
45 messages from selected and identified transmitters en- 
sures the integrity of the communication by making sure 
that the receiver does not respond to stray transmis- 
sions or transmissions from any adjoining premises, for 
example. 

so in a preferred embodiment, the transmitter identifi- 
cation comprises an identification code incorporated 
within the command message. The or part of the iden- 
tification code may comprises a random code fixed in 
the transmitter on manufacture. In this respect, the ran- 

55 dom code may be stored in the transmitter in any per- 
manent memory device, or it may be fixed in a hardware 
configuration. For example, a twelve bit pattern may be 
set for each transmitter at the point of manufacture. This 
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gives 4096 combinations. 

To increase the combinations of the identification 
code further, the identification code may also comprise 
a product type code, for example identifying the trans- 
mitter as a room thermostat, a tank thermostat, a tem- 
perature sensor, or a remote control unit. Thus, the iden- 
tification code stored by the receiver may be a code 
comprising both the product type code and the random 
code. 

To avoid complications on installation, the identifi- 
cation code stored in the receiver memory has prefera- 
bly been learnt from the transmitter itself during an ini- 
tialisation phase. 

According to a still further aspect of the present in- 
vention there is provided a method of controlling a re- 
ceiver arranged to operate a heating or cooling appara- 
tus, wherein at least one transmitter is arranged to be 
in wireless communication with said receiver, the meth- 
od comprising the step of causing the transmitter to 
transmit command data to said receiver to control its op- 
eration, and wherein the method further comprises the 
steps of transmitting the command data in individual en- 
coded command messages, and causing said receiver 
to change an output thereof in response to command 
data, wherein change of said receiver output is prevent- 
ed where the change required by a received command 
message is inconsistent with flags previously set in 
memory of the receiver to confirm the status of the re- 
ceiver. 

No matter how secure communications between a 
transmitter and a receiver, there is always a possibility 
of failure, for example because of noise or the like. The 
method defined above prevents erroneous operation of 
the receiver in that it requires receipt by the receiver of 
consistent commands before enabling the receiver to 
provide an alarm, for example. 

A method according to this still further aspect of the 
invention may comprise any one or more of the further 
features defined above. 

The present invention also extends to a method of 
controlling a receiver arranged to operate a heating or 
cooling apparatus, wherein at least one transmitter is 
arranged to be in wireless communication with said re- 
ceiver, the method comprising the step of causing the 
transmitter to transmit command data to said receiver 
to control its operation, and wherein the method further 
comprises the steps of transmitting the command data 
in individual encoded command message, and causing 
the transmitter to include information as to its condition 
in at least some of its command messages. 

Preferably, the or each transmitter is battery pow- 
ered and the information as to its condition included in 
the encoded command messages is battery status in- 
formation. 

Thus, the or each transmitter may be arranged to 
periodically review the condition of its battery. If this con- 
dition is found to be low, the transmitter is arranged to 
transmit a low battery warning. 



The receiver may be caused, on receipt of a "battery 
low" warning signal, to provide an alarm or warning. If 
the receiver continues to receive such a warning, the 
receiver may de-energise and switch off the boiler or 
s other heating/cooling apparatus controlled thereby. 

In this respect, details of a system in which a trans- 
mitter is enabled to send a "low battery" warning to a 
receiver are contained in our co-pending application No. 
9422447.4 to which reference is now made. 

A method according to this aspect of the invention 
may comprise any one or more of the further features 
and steps defined above. 

The present invention also extends to a transmitter 
arranged for use in any method as defined above. 

According to a further aspect of the present inven- 
tion there is provided a receiver arranged for use in any 
method as defined above. 

A transmitter or receiver of the present invention is 
arranged for use in a method for operating a heating or 
cooling apparatus. For example, the transmitter and/or 
receiver may be used to control an air-conditioning sys- 
tem, for example, for either heating or cooling selected 
zones, and/or to control one or more fires or other indi- 
vidual sources of heating or cooling. 

In a particularly preferred embodiment, the receiver 
and/or transmitter defined above is arranged for use in 
a central heating system having a boiler for heating hot 
water. In this embodiment, the receiver may comprise a 
programmer/controller for the boiler. 

The present invention also extends to a receiver ar- 
ranged to operate a heating or cooling apparatus in re- 
sponse to transmitted command data, said receiver 
comprising processor means, memory means, includ- 
ing non-volatile memory, in communication with said 
processor means, and means for generating control sig- 
nals for application to said heating or cooling apparatus 
in response to receipt of transmitted command data. 

In one embodiment, the receiver comprises a hous- 
ing, and has an antenna in communication with said 
processor means, the antenna being contained within 
the receiver housing. 

Additionally and/or alternatively, said receiver fur- 
ther comprises alarm means in communication with said 
processor means, and wherein operation of said alarm 
means is enabled in the absence of received command 
data within a predetermined time interval. 

For example, an alarm may be generated if the re- 
ceiver fails to receive command data a preselected time 
interval, for example of five minutes, after the last com- 
mand data was received. 

Additionally and/or alternatively, an alarm may be 
generated if the received command data of a transmitter 
commands its generation. For example, the transmitted 
command data may include battery low signals repre- 
sentative of the battery condition of the transmitter 

Embodiments of the present invention will hereinaf- 
ter be described, by way of example, with reference to 
the accompanying drawings, in which:- 
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Figure 1 shows schematically one embodiment of 
a domestic central heating system using wireless 
communications, 

Figure 2 shows a front view of a programmable ther- 
mostat for use in a system similar to that of Figure 1 , 

Figure 3 shows a front view of a receiver for use in 
the system of Figure 1. and 

Figure 4 shows schematically the message protocol 
to be used in communication between the elements 
of the system of Figure 1 . 

The present invention is described herein with ref- 
erence to a substantially conventional domestic central 
heating system in which a boiler is used to heat water. 
The heated water not only provides a supply of hot wa- 
ter, but also heats the premises in which the central 
heating system is installed. However, it should be noted 
that the reference to a central heating system of this type 
is by way of illustration only, and that not only is the 
present invention applicable to other sorts of central 
heating systems, it may also be used to control heating 
or cooling apparatus generally. 

Figure 1 shows a simple control system for the con- 
ventional central heating system. The control for a boiler 
and pump (not shown) comprises a programmer 2 com- 
municating with a receiver unit 4. The -programmer 2 
may be substantially conventional and will store details 
of the times at which the central heating system is re- 
quired to be on or off, or at high or low levels. As is in- 
dicated in Figure 1 , the receiver 4 has a number of out- 
puts for controlling the boiler and pump (not shown) of 
the central heating system and for controlling a visual 
and/or audible indicators and alarms. The receiver 4 is 
in wireless communication with a room thermostat indi- 
cated at 6. This thermostat 6 may be used to set the 
temperature in a particular room to be heated by the sys- 
tem. 

In the system illustrated in Figure 1, the required 
temperature is preset on the room thermostat 6 whilst 
timings are controlled by way of the programmer 2. Al- 
ternatively, the room thermostat 6 and programmer 2 
may be replaced by a programmable thermostat which 
performs both functions and is programmable to require 
a variety of different temperatures at different times. Fig- 
ure 2 shows a front view of a programmable thermostat 
6 which, in known manner, may be preset to require a 
desired temperature, for example, 21 °C, as is apparent 
on its display 8 shown in Figure 2. Either the room ther- 
mostat or the programmable thermostat might be 
mounted on a wall in a living room, may be substantially 
conventional in the manner in which it stores required 
temperatures, or required temperatures and times, and 
further details of the construction of the thermostat 6 in 
this respect are not given. 

The room or programmable thermostat 6 functions 



as a transmitter and is provided with an antenna indicat- 
ed at 10 (Figure 1) which is arranged to be in wireless 
communication with an antenna 12 of the receiver 4. 
Thus, the components 4 and 6 of the control system for 
s the central heating system have the advantage over ex- 
isting systems that they do not need to be hard wired 
together. This facilitates initial installation. 

As is apparent in Figures 2 and 3, the antennas 10 
and 12 are each received within the housing of the re- 
spective unit 6 and 4. 

A front view of one embodiment of the receiver 4 is 
illustrated in Figure 3. As can be seen, the receiver 4 is 
provided with input buttons 1 4 and 16 as well as indicat- 
ing means, for example LED's, 18 and 20. The button 
16 of the unit 4 is an override button enabling the user 
to toggle the output if required. For example, the over- 
ride button may enable the user to switch on the central 
heating system if there are transmission problems. The 
override button 1 6 may, if required, also be operable to 
enable the user to switch on the central heating system 
whilst it is maintained off by the receiver 4. This override 
button 16 is also helpful where it is wished to confirm 
the operation of the system. 

The alarm off button 1 4 is used to reset the receiver 
4 after an alarm has been indicated. The buttons 1 4 and 
1 6 may also be actuated together to set the receiver into 
"learn 11 mode as will be described below. 

The indicator means 18 is arranged to be illuminat- 
ed when the receiver unit 4 has switched on the central 
heating system. It therefore provides confirmation to the 
user of the state of the system. The indicator means 20 
may have two uses. For example, it may be pulsed on 
receipt of command messages by the receiver to con- 
firm successful transmission. It may be illuminated con- 
tinuously, for example, to signify an alarm condition. 

In the system illustrated in Figure 1 the receiver 4 
is shown receiving information from only a single trans- 
mitter, the thermostat 6. However, it will be appreciated 
that it may be required to have a single receiver as 4 
receiving transmissions from a number of separate 
transmitters. For example, it may be preferred for the 
thermostat 6 to be a room thermostat and to have a pro- 
grammer 2 configured as a separate hand held remote 
control unit, and to provide for transmissions to the re- 
ceiver from more than one thermostat. Furthermore, it 
is required that the receiver unit not react to transmis- 
sions, for example, from neighbouring properties, or to 
other transmissions received on the premises, for ex- 
ample to radio or television receivers, or to other remote 
control devices. All this means that it is necessary to 
ensure the highest integrity of communication between 
the receiver 4 and any transmitters, as 6. The commu- 
nication protocol is designed to ensure integrity and ef- 
ficient data transfer and a number of measures are tak- 
en. 

At present, the chosen frequency for the transmis- 
sions is within the band 41 7.9 to 41 8. 1 MHz for the Unit- 
ed Kingdom, and 433.72 to 434.12 MHz for Germany. 
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Each transmitter, as 6, is arranged to transmit individual 
encoded command messages including the command 
data. In this respect, it is preferred that each encoded 
command message be Manchester encoded and incor- 
porate various protocol and check bits. The format of 
each command message 30 is illustrated in Figure 4. 

As can be seen in Figure 4, each command mes- 
sage 30 commences with a stabilisation code 32 ot six 
bits. This is followed by a start code 34 which is a Man- 
chester violation code and is equivalent to two bits. On 
receipt of the start code the receiver 4 is ready to receive 
data and the next data which arrives is a twelve bit prod- 
uct code 36 which acts as an individual identification 
code for the transmitter 6. This is followed by a three bit 
type code 38 which also acts to identify the transmitter. 
The next bit of the message 30, bit 39 is, when set, a 
learn bit. This learn bit 39 is followed by two bits 40 which 
are the status bits or command data. There is then a 
single bit 41 which, if set, provides a low battery warning. 
This low battery warning 41 is followed by check sum or 
parity bits 42. 

The number of bits for each code can, of course, be 
chosen as necessary. For example, the number of com- 
mand bits 40 may be increased if alternative and/or ad- 
ditional command data is to be transmitted. 

For integrity of communication it is required that a 
receiver 4 only act on command data which is within a 
command message 30 transmitted by an identified 
transmitter, as 6. In this respect, a respective product 
code 36 is transmitted by each transmitter and is set on 
manufacture. It arises from a fixed twelve bit pattern in 
the transmitter and it will be appreciated that twelve bits 
provide 4096 possible combinations. Furthermore, the 
transmitter, as 6, also provides the three bit type code 
38 which identifies the transmitter as a thermostat, cyl- 
inder thermostat, hand held remote control unit or pro- 
grammer for example. The type code 38 therefore also 
acts to provide identification. 

The twelve bit product code 36, and if required, the 
three bit type code 38, are fixed in the transmitter on 
manufacture. For example, these identification codes 
36, 38 may be stored in any permanent memory device, 
such as a non-volatile memory. Alternatively, the identi- 
fication codes 36, 38 may be fixed in a hardware con- 
figuration. In the illustrated embodiment, at least the 
twelve bit product code 36 is hard wired. 

On installation of the system, for example, the re- 
ceiver 4 is installed and set up and then the buttons 14 
and 16 thereof are pressed to set the receiver 4 into the 
learn mode. Then the transmitter, as 6, is powered up. 
It is arranged that on power up, the transmitter 6 trans- 
mits a single learn bit 39 in the command message 30. 
If the receiver 4, whilst in the learn mode, receives a 
command message 30 with a set learn bit 39, and also 
receives the same product code 36 and the same type 
code 38 at least twice, the receiver 4 is arranged to put 
that product code 36 and the associated type code 38 
in memory. Preferably, these identification codes 36 and 



38 are set in non-volatile memory of the receiver 4, for 
example in EEPFtOM. The transmitter 6 is arranged to 
transmit the learn bit 39 only for a limited number of 
times on power up, for example, in the first three iden- 
5 tical messages which are sent in succession. Thereaf- 
ter, the learn bit 39 is unset, but can be reset again where 
new batteries are provided in the transmitter 6. Similarly, 
on recording the product code 36 and the type code 38 
to memory, the receiver 4 exits the learn mode. 

It is arranged that the receiver 4 only acts on com- 
mand data received if it is contained within a command 
message 30 which carries both a product code 36 and 
a type code 38 the same as these codes stored in the 
receiver memory. Thus, the receiver unit 4 learns the 
identification of the or each transmitter 6 with which it is 
to communicate during initialisation. Thereafter, the re- 
ceiver 4 rejects and fails to act on any spurious trans- 
missions received from other sources. 

In normal run mode, the or each transmitter 6 is ar- 
ranged to transmit command messages 30 to the receiv- 
er unit 4 at intervals. In a preferred embodiment, each 
transmitter 6 sends three identical individual command 
messages 30 in succession at a first time interval, and 
then sends a further set of three command messages 
30 at a second time interval which is preferably five or 
six minutes later than said first time interval. Packages 
of three individual command messages 30 continue to 
be sent at five or six minute intervals. It will be appreci- 
ated that if each command message 30 is repeated 
three times there is redundancy in the information pro- 
vided and this aids in the efficiency of the data transfer. 

In normal run mode, when the receiver 4 receives 
a command message 30 it first of all checks the check 
sum 8 which arrives after the command data 40 is re- 
ceived. In this respect, on receipt of the command mes- 
sage 30 the receiver calculates a check sum from the 
real data 40 and compares this against the transmitted 
check sum 42. If the two values agree, then the identi- 
fication codes 36 and 38 are compared against the 
memory location in the receiver 4 containing the identi- 
fication codes of the transmitter. If the identification 
codes transmitted match ones stored in memory, then 
the command message 30 is accepted and its command 
bits 40 are acted upon. This might require, for example, 
the receiver 4 to toggle output control signals to the boil- 
er or pump on or off, or to sound an alarm and illuminate 
the indicating means as 20. 

It may be that of the three identical command mes- 
sages sent, the first is correctly received and acted up- 
on. The following two messages may or may not be cor- 
rectly received, but if they are received, the information 
they provide is the same as that acted upon so that no 
further action is necessary. 

As soon as a command message 30 is received and 
acted upon, a timer (not shown) is set in the receiver 4. 
This timer begins to count, but is reset each time a com- 
mand message 30 is received and acted upon. The tim- 
er is also reset where the receiver otherwise changes 
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its output state, for example, in response to a manual 
override from the user. However, if the count exceeds a 
predetermined value, indicating that a transmission has 
not been received for a preset period, for example of 
five minutes, then the timer initiates an alarm. This may s 
require illumination of the alarm LED 20 and, in addition, 
an audible alarm can be provided. In this respect, it is 
important that the transmitter 6 transmits a signal con- 
firming its current status to the receiver at regular inter- 
vals, for example spaced by five minutes, as this guards 
against the receiver 4 causing erroneous operation of 
the boiler or pump, for example. Thus, the transmitter 6 
is effectively confirming the required status of the appa- 
ratus controlled by the receiver at regular intervals, 
whereby it can be assured that the operation of the ap- 
paratus remains correct. This continual confirmation al- 
so has the important advantage that it enables monitor- 
ing of the effectiveness of the communication between 
the receiver 4 and the or each transmitter 6, Thus, and 
as described above, if the receiver 4 fails to receive an 
effective communication from an individual transmitter 
6 within each five minute interval, it sets an alarm there- 
by revealing that there is a problem with the communi- 
cation. 

As described above, the command messages 30 as 
sent by the or each transmitter 6 may include a low bat- 
tery bit 41 . In this respect, it is preferred that each trans- 
mitter 6 be battery powered, to reduce the necessity for 
wiring and to improve the flexibility of the system. How- 
ever, it is necessary to provide an indication of the state 
of the battery. It is particularly important to ensure that 
a situation cannot occur where the heating having been 
switched on cannot remain on because the signals to 
switch it off cannot be generated because of a battery 
failure. Thus, each transmitters is provided with means 
(not shown) to monitor its battery condition and to set 
the low battery warning bit 41 when the power available 
falls below a predetermined level. On receipt of a com- 
mand message 30 with a low battery warning 41, the 
receiver 4 initiates an alarm. This may be visual by way 
of the indicator 20 or audible or both. Where the receiver 
4 is in communication with a number of transmitters, the 
low battery bit 41 received has, of course, been received 
in conjunction with the identification of the transmitter 
referred to. Means may therefore be provided for ena- 
bling the low battery alarm to be indicated together with 
the transmitter identification. 

The receiver 4 may be arranged to respond to a low 
battery bit 41 in a staged and managed manner, for ex- 
ample, as described in our co-pending patent applica- 
tion No. 9422447.4. Thus, initial receipt of a low battery 
bit may be arranged to generate an alarm only at the 
receiver 4. At the same time, a timer of the receiver 4 
may be activated and may be arranged to shut off the 
apparatus controlled by the receiver 4 a predetermined 
time, for example several days or weeks, after receipt 
of the low battery warning if the condition has persisted. 

The methods and protocols for communication de- 



scribed above ought to ensure efficient, effective and 
correct communication. Thus there is redundancy in the 
information sent, the information has to be received from 
an identified transmitter, and the message protocol in- 
corporates a check sum. Furthermore, the data trans- 
mitted is preferably Manchester encoded which mini- 
mises receiver misreads due to noise and to voltage lev- 
el changes. However, even given all of these measures 
there is still a possibility of the receiver 4 receiving a 
command which it identifies as correct, but which incor- 
porates corrupt data. To avoid corruption of the output 
in such circumstances, restrictions are placed on the 
ability of the receiver 4 to change the status of its output. 
Thus, when receiving and acting on command messag- 
es 30 the receiver 4 is arranged to set flags which con- 
firm, for example, the operations it has performed. On 
receiving command data 40, the receiver 4 does not act 
thereon unless all of the appropriate flags have already 
been set. Furthermore, it can be provided that command 
data 40 effective to turn on or to turn off the heating sys- 
tem or other controlled apparatus has to be received 
twice before the receiver acts. In this way, spurious turn 
on or turn off of the controlled apparatus is avoided. 

The invention has been described above with ref- 
erence to one particular illustrated embodiment and with 
reference to a particular configuration in which a single 
receiver communicates with a single transmitter. How- 
ever, it will be appreciated that variations and modifica- 
tions may.be made to the embodiments described and 
illustrated within the scope of the present invention. 



Claims 

1 . A method of receiving and validating data from one 
or more transmitters, the method comprising the 
steps of storing in a receiver one or a number of 
unique identification codes, and causing the receiv- 
er to respond to a received data transmission only 
if that received data transmission incorporates a da- 
ta code which corresponds to the or one of the 
stored identification codes. 

2. A method as claimed in Claim 1 , wherein the or 
each identification code stored by said receiver has 
been transmitted to said receiver by the corre- 
sponding transmitter during initialisation. 

3. A method of controlling a receiver arranged to op- 
erate a heating or cooling apparatus, wherein at 
least one transmitter is arranged to be in wireless 
communication with said receiver, the method com- 
prising the step of causing the transmitter to trans- 
mit command data to said receiver to control its op- 
eration, and wherein the method further comprises 
the steps of transmitting the command data in indi- 
vidual encoded command messages, each said 
command message including an identification of 
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the associated transmitter, and causing the receiver 
to respond to a command message only if it recog- 
nises the transmitter identification. 

4. A method as claimed in Claim 3, wherein the receiv- 5 
er has stored in memory the identification of the or 
each transmitter from which it may receive com- 
mand messages, and recognises the received 
transmitter identification if it is the same as an iden- 
tification stored in its memory. 10 

5. A method as claimed in Claim 4 ( wherein the trans- 
mitter identification comprises an identification 
code incorporated within the command message. 

15 

6. A method as claimed in Claim 5, wherein the iden- 
tification code stored in the receiver memory has 
preferably been learnt from the transmitter itself 
during an initialisation phase. 

20 

7. A method of programming a receiver to respond on- 
ly to one or more selected transmitters, wherein 
each transmitter has an identification code, and the 
receiver is arranged to respond to transmissions 
from a transmitter only if it recognises the identtfi- 25 
cation code of that transmitter, wherein the method 
comprises the steps of causing a selected transmit- 
ter to transmit its identification code, and putting the 
receiver in a learning mode in which the received 
identification code is stored in memory. 30 

8. A method as claimed in Claim 7, wherein the receiv- 
er is put in the learning mode by receipt of a com- 
mand message comprising a learn code, and 
wherein, on receipt of the learn code the receiver 35 
stores any associated identification code in memo- 
ry- 

9. A method as claimed in Claim 7 or Claim 8, wherein 

the receiver is provided with switching means ena- 40 
bling its placement in the learning mode so that stor- 
ing of a received identification code in memory is 
only possible both when the receiver has been 
placed in the learning mode, and a command mes- 
sage is received which includes a learn code. 45 

1 0. A method as claimed in any of Claims 7 to 9, where- 
in the or each transmitter is arranged to set and 
transmit a learn code for a short time after power up. 
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